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(57)Abstract: 

PURPOSE: To provide the liquid crystal light valve for which a 
semiconductor substrate is used and which has excellent light 
resistance and enables video signal writing at a high speed and to 
provide the projection type display which can display high- 
fineness and high-quality images. 

CONSTITUTION: Three layers of metallic layers 140 divided by 
slit 144 are provided on the semiconductor substrate 100 having 
switching element regions and the slits 144 of the respective 
layers are shifted and disposed in a direction parallel with the 
semiconductor substrate 100 to shield the light of the 
semiconductor substrate. Two layers of metallic layers 160 
divided by slits are provided on the semiconductor substrate 100 
and semiconductor regions of a reference potential are provided 
in places where the incident light from the slits arrive at the 
semiconductor substrate. Substrate power feed lines for supplying 
the substrate potential to the substrate potential regions and 

holding capacity regions of the switching element regions are formed in any of the mentioned above 
metallic layer. The substrate power feed lines and video signal lines are disposed in parallel with each 
other. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The semi-conductor substrate which has two or more switching element fields formed in the 
shape of a matrix on the surface of one side, The 1st metal layer which was formed through the 
insulating layer on one front face of said semi-conductor substrate, and was divided into plurality to the 
1st slit, The 2nd metal layer which was formed through the insulating layer on said 1st metal layer, and 
was divided into plurality to the 2nd slit, The 3rd metal layer which was formed through the insulating 
layer on said 2nd metal layer, and was divided into plurality to the 3rd slit, The opposite substrate which 
it has a counterelectrode on the surface of one side, and said counterelectrode side has a gap in said 
3rd metal layer, and counters, It consists of liquid crystal with which the gap between said 
counterelectrode and the 3rd metal layer was filled up. Said 1st slit, the 2nd slit, and the 3rd slit are a 
liquid crystal light valve arranged by shifting in the direction parallel to one front face of a semi- 
conductor substrate in order, to prevent that the light which carried out incidence from said opposite 
substrate side reaches a semi-conductor substrate mutually. 

[Claim 2] The semi-conductor substrate which has two or more switching element fields formed in the 
shape of a matrix on the surface of one side, The 1st metal layer which was formed through the 
insulating layer on one front face of said semi-conductor substrate, and was divided into plurality to the 
1st slit, The 2nd metal layer which was formed through the insulating layer on said 1st metal layer, and 
was divided into plurality to the 2nd slit, The opposite substrate which it has a counterelectrode on the 
surface of one side, and said counterelectrode side has a gap in said 2nd metal layer, and counters, The 
liquid crystal light valve which established the semiconductor region linked to a reference potential in 
the location where the light which consisted of liquid crystal with which the gap between said 
counterelectrode and the 2nd metal layer was filled up, and carried out incidence through the 1st slit 
and 2nd slit from said opposite substrate side reaches a semi-conductor substrate. 
[Claim 3] The liquid crystal light valve which formed the substrate feeder which establishes a 
capacitative element field in one front face of said semi-conductor substrate corresponding to each of 
said switching element field, and supplies substrate potential to the substrate potential field of said 
switching element field, and said capacitative element field in the 1st term of a patent claim, or the 2nd 
term by either of said metal layers. 

[Claim 4] The liquid crystal light valve which formed the video-signal line which supplies a video signal to 
the video-signal input terminal section of said switching element field by either of said metal layers in 
the 3rd term of a patent claim, and has arranged said substrate feeder and video-signal line to parallel 
mutually. 

[Claim 5] The liquid crystal light valve which formed the MOS transistor in said switching element field, 
and formed MOS capacity in said capacitative element field in the 3rd term of a patent claim. 
[Claim 6] The liquid crystal light valve which prepared the black layer in one [ at least ] field of said 1st 
metal layer, the 2nd metal layer, or the 3rd metal layer in the 1st term of a patent claim, or the 2nd term. 
[Claim 7] The liquid crystal light valve with which the light which carried out incidence through the 1st 
slit and 2nd slit from said opposite substrate side established the P type field which touches an N type 
field and this in the location which reaches a semi-conductor substrate, and connected said both N type 



fields and P type fields to the reference potential in the 2nd term of a patent claim. 
[Claim 8] The liquid crystal light valve which prepared the field of the signal circuit which supplies a 
signal to one front face of said semi-conductor substrate to said two or more switching element fields in 
the 1st term of a patent claim, or the 2nd term. 

[Claim 9] It is the liquid crystal light valve which is the circuit which supplies the control signal of the 
circuit where said signal circuit supplies a video signal to said two or more switching element fields in 
the 8th term of a patent claim, and a switching element. 

[Claim 10] It is the liquid crystal light valve with which a before signal circuit consists of a high proof- 
pressure CMOS transistor and a low proof-pressure CMOS transistor in the 8th term of a patent claim. 
[Claim 11] The liquid crystal light valve which prepared the substrate feed field connected to the 
periphery of the field of said signal circuit on one front face of said semi-conductor substrate at 
substrate potential in the 8th term of a patent claim. 

[Claim 12] The semi-conductor substrate which has two or more switching element fields formed in the 
shape of a matrix on the surface of one side, The 1st metal layer which was formed through the 
insulating layer on one front face of said semi-conductor substrate, and was divided into plurality to the 
1st slit, The 2nd metal layer which was formed through the insulating layer on said 1st metal layer, and 
was divided into plurality to the 2nd slit, The 3rd metal layer which was formed through the insulating 
layer on said 2nd metal layer, and was divided into plurality to the 3rd slit, The opposite substrate which 
it has a counterelectrode on the surface of one side, and said counterelectrode side has a gap in said 
3rd metal l^yer, and counters, It consists of liquid crystal with which the gap between said 
counterelectrode and the 3rd metal layer was filled up. The liquid crystal light valve arranged by said 1st 
slit, the 2nd slit, and the 3rd slit shifting in the direction parallel to one front face of a semi-conductor 
substrate in order to prevent that the light which carried out incidence from said opposite substrate 
side reaches a semi-conductor substrate, The projection mold display equipped with the light source 
which supplies the light irradiated by said liquid crystal light valve from said opposite substrate side, and 
the optical system which carries out amplification projection of the reflected light from said liquid crystal 
light valve. 

[Claim 13] The semi-conductor substrate which has two or more switching elemient fields formed in the 
shape of a matrix on the surface of one side, The 1st metal layer which was formed through the 
insulating layer on one front face of said semi-conductor substrate, and was divided into plurality to the 
1st slit, The 2nd metal layer which was formed through the insulating layer on said 1st metal layer, and 
was divided into plurality to the 2nd slit, The opposite substrate which it has a counterelectrode on the 
surface of one side, and said counterelectrode side has a gap in said 2nd metal layer, and counters, It 
consists of liquid crystal with which the gap between said counterelectrode and the 2nd metal layer was 
filled up. The liquid crystal light valve which established the semiconductor region linked to a reference 
potential in the location where the light which carried out incidence through the 1st slit and 2nd slit from 
said opposite substrate side reaches a semi-conductor substrate, The projection mold display equipped 
with the light source which supplies the light irradiated by said liquid crystal light valve from said 
opposite substrate side, and the optical system which carries out amplification projection of the 
reflected light from said liquid crystal light valve. 

[Claim 14] The projection mold display which formed the substrate feeder which establishes a 
capacitative element field in one front face of said semi-conductor substrate corresponding to each of 
said switching element field, and supplies substrate potential to the substrate potential field of said 
switching element field, and said capacitative element field in the 12th term of a patent claim, or the 
13th term by either of said metal layers. 

[Claim 15] The projection mold display which prepared the field of the signal circuit which supplies a 
signal to one front face of said semi-conductor substrate to said two ormore switching element fields in 
the 12th term of a patent claim, or the 13th term. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the liquid crystal display which controls the intensity of 
light by amplitude value of an electrical potential difference, especially relates to the projection mold 
display using the suitable liquid crystal light valve and suitable it for a projection mold display. 
[0002] 

[Description of the Prior Art] In the liquid crystal display by the active matrix which carries out the 
laminating of the liquid crystal to a switching element, and controls light, the liquid crystal display using 
the MOS (Metal Oxide Semiconductor) transistor formed in the single crystal silicon substrate as a 
switching element is indicated by IE 80-81 of USP3,862,360 and an IECE technical report (1980). 
[0003] If light is irradiated by the MOS transistor, a photocurrent will occur in the PN-junction section 
which forms the source and the drain of an MOS transistor. This photocurrent will change the video 
signal written in the liquid crystal pixel of a display, and it will become impossible to display the 
predetermined image which should be displayed. Therefore, in the liquid crystal display using the MOS 
transistor formed in the single crystal silicon substrate, it is necessary to reduce a photocurrent so that 
there may be no effect in the display screen. Each above-mentioned conventional display is a method 
which sees directly the image controlled by the switching element, and is usually used indoors. For this 
reason, it was enough as the illuminance on the front face of a display panel just to prevent the effect of 
the light which is tens of thousands of luxs. 

[0004] In order to reduce this photocurrent, in the above-mentioned IECE technical report, the 
approach of making the carrier which established the wrap and the stopper diffusion layer and generated 
the silicon substrate side which makes the source field of an MOS transistor the arrangement kept away 
as much as possible from the incidence field of light, and which forms an MOS transistor in wiring layer 
two-layer recombine etc. was taken. 

[0005] Moreover, since the display size of the above-mentioned display was as small as about 2 inches 
from constraint of a silicon wafer etc., such a number of pixels of a display was about 40,000 from the 
point of the resolution which can be recognized to be this display size. 
[0006] 

[Problem(s) to be Solved by the Invention] As mentioned above, the liquid crystal display using the MOS 
transistor formed in the single crystal silicon substrate was restricted to the direct viewing type. 
[0007] On the other hand, on a projection mold display, the panel which carried out the laminating of the 
liquid crystal to the switching element is called a liquid crystal light valve, and amplification projection of 
the image controlled by this light valve is carried out at a screen. For this reason, only the part which 
expands the light which irradiates a light valve to a screen becomes strong, and that brightness also 
becomes millions of luxs. Furthermore, since the pixel controlled by the light valve is expanded and an 
image becomes coarse, as for the number of pixels of a light valve, 300,000 or more are required. 
[0008] Thus, on a projection mold display, when the liquid crystal light valve using the transistor formed 
in semi-conductor substrates, such as silicon, is used, writing in a video signal by each pixel at high 
speed is required as raising the lightfastness of a liquid crystal light valve by the increment in the 



number of pixels. 

[0009] This invention is made in view of such the actual condition, and the object is in offering the liquid 
crystal light valve which can write [ offering the liquid crystal light valve which was not influenced of a 
powerful exposure light but was excellent in lightfastness, and ] in a video signal at high speed, and 
offering the projection mold display which displays the highly minute and bright image of high quality 
using still such a liquid crystal light valve using semi-conductor substrates, such as silicon. 
[0010] 

[Means for Solving the Problem] In order to attain the above-mentioned object, the liquid crystal light 
valve consisted of this inventions as follows. 

[001 1] The semi-conductor substrate which has two or more switching element fields formed in the 
shape of a matrix on the surface of one side, The 1st metal layer which was formed through the 
insulating layer on one front face of a semi-conductor substrate, and was divided into plurality to the 
1st slit, The 2nd metal layer which was formed through the insulating layer on the 1st metal layer, and 
was divided into plurality to the 2nd slit, The 3rd metal layer which was formed through the insulating 
layer on the 2nd metal layer, and was divided into plurality to the 3rd slit, The opposite substrate which 
it has a counterelectrode on the surface of one side, and a counterelectrode side has a gap in said 3rd 
metal layer, and counters, It consisted of liquid crystal with which the gap between a counterelectrode 
and the 3rd metal layer was filled up, and the 1st slit, 2nd slit, and 3rd slit of each other were shifted in 
the direction parallel to one front face of a semi-conductor substrate, and have been arranged in it so 
that it may prevent that the light which carried out incidence from the opposite substrate side reaches 
a semi-conductor substrate. 

[0012] Moreover, the semi-conductor substrate which has two or more switching element fields formed 
in the shape of a matrix on the surface of one side, The 1st metal layer which was formed through the 
insulating layer on one front face of a semi-conductor substrate, and was divided into plurality to the 
1st slit, The 2nd metal layer which was formed through the insulating layer on the 1st metal layer, and 
was divided into plurality to the 2nd slit, The opposite substrate which it has a counterelectrode on the 
surface of one side, and a counterelectrode side has a gap in the 2nd metal layer, and counters, It 
consisted of liquid crystal with which the gap between a counterelectrode and the 2nd metal layer was 
filled up, and the light which carried out incidence through the 1st slit and 2nd slit from the opposite 
substrate side established the semiconductor region linked to a reference potential in the location which 
reaches a semi-conductor substrate. 

[0013] Moreover, corresponding to each of a switching element field, the capacitative element field was 
established in one front face of a semi-conductor substrate, and the substrate feeder which supplies 
substrate potential to the substrate potential field of a switching element field and a capacitative 
element field was formed by either of the metal layers. 

[0014] Furthermore, the video-signal line which supplies a video signal to the video-signal input terminal 
section of a switching element field was formed by either of the metal layers, and the substrate feeder 
and the video-signal line have been mutually arranged to parallel. 
[0015] 

[Function] Since a metal layer reflects the light irradiated, the light which carries out incidence to one 
front face of a semi-conductor substrate is weakened, and the photocurrent which flows to a switching 
element field can be reduced substantially. 

[0016] The photocurrent which light was irradiated by the semiconductor region linked to a reference 
potential, and was generated flows in the wiring section by the side of a reference potential, is 
consumed, and does not affect a switching element field. 

[0017] By forming a substrate feeder and a video-signal line in a metal layer, and arranging both wiring 
to parallel mutually, theimpedance of these wirihg is reduced and the writing of the video signal to each 
pixel is made to a high speed. 

[0018] Since the switching element of a liquid crystal light valve cannot be influenced of exposure light 
but can increase the number of pixels by improvement in the speed of video-signal drawing speed, the 



projection mold display which displays the highly minute and bright image of high quality can be offered. 
[0019] 

[Example] Drawing 1 shows the circuitry of the liquid crystal light valve used for a projection mold 
display. This light valve is constituted by the pixel circuit 1, the sample circuit 2, the horizontal scanning 
circuit 3, the vertical-scanning circuit 4, and the AND gate 5. The pixel circuit 1 consists of MOS 
transistorla, retention volume 1b, and liquid crystal capacity 1c which were prepared in the intersection 
of two or more 1st signal lines (scan signal line) 11, two or more 2nd signal lines (video-signal line) 12 
which intersect this, the 3rd signal line (substrate feeder) 13 prepared next to the 2nd signal line and the 
1st signal line, and the 2nd and 3rd signal line. 1 set of MOS transistorla, retention volume 1b, and liquid 
crystal capacity 1c formed one pixel, and has arranged N individual and the pixel in the shape of a matrix 
to M pieces and a perpendicular direction horizontally as a whole. MxN of this number of pixel arrays is 
640x480 as one example. One electrode of retention volume 1b and one electrode (reflector) of liquid 
crystal capacity 1c are connected [ the scan signals Vg1-VgN ] to a source electrode for luminance 
signals Vd1-VdM through the 2nd signal line 12 at a drain electrode again at the gate electrode of this 
MOS transistor 1a through the 1st signal line 11. Furthermore, the electrode of another side of retention 
volume 1b is connected to the electrical potential difference VSS which supplies electric power in a 
substrate electrical potential difference through the 3rd signal line 13. Liquid crystal capacity 1c is the 
equivalent capacity of the liquid crystal device which is filled up with liquid crystal between the opposite 
substrates which counter with the substrate and this in which the pixel circuit 1 was formed, and are 
formed, and is formed in it. 

[0020] The horizontal scanning circuit 3 inputs a clock signal CLK and start signal STA, and outputs the 
polyphase signals PH1-PHM of an M phase. The sample circuit 2 is constituted from an MOS switch, 
and the gate electrode of an MOS switch connects PHM and the drain electrode of an MOS switch with 
the video signals [ VI / VI and / 2 ] 1 with which polarities differ from an output signal PH 1, and it 
outputs VdM to the source electrode of an MOS switch from a luminance signal Vd1. 
[0021] The vertical-scanning circuit 4 inputs a clock signal CKV and start signal FST, and is outputting 
the polyphase signals PV1-PVN of N phase. The AND gate 5 inputs the polyphase signals PV1-PVN and 
a control signal CNT, and outputs the scan signals Vg1-VgN. 

[0022] The horizontal scanning circuit 3 and the sample circuit 2 are the protection-from-light layers 6, 
and the vertical-scanning circuit 4 and the AND gate 5 were covered in the protection-frorrHight layer 
7, respectively, and they have connected the protection-frorrHight layers 6 and 7 to the electrical 
potential difference COM of said counterelectrode. 

[0023] It explains using the timing chart which shows actuation of the liquid crystal light valve 
constituted as mentioned above to drawing 2 . Start signal FST of the vertical-scanning circuit 4 shows 
the frame head of the image to display, and the clock signal CKV shows the change timing of the 
scanning line. The vertical-scanning circuit 7 incorporates start signal FST to the timing of the standup 
of said clock signal CKV, and outputs the polyphase signals PV1-PVN. The AND gate 5 inputs the 
polyphase signals PV1-PVN and a control signal CNT, and outputs the scan signals Vg1-VgN of a pixel 
circuit. Here, it is making CNT into "H", and the scan signals Vg1~VgN are carried out [ signals / PV1- 
PVN / polyphase ] at the time of sequential scanning scanned for every line, and it is making 
perpendicularly sequential selection of the pixel circuit 1 arranged in the shape of a matrix. 
[0024] On the other hand, in the two-line simultaneous scan scanned every two lines, the double clock 
of a two-piece pulse train is used for a clock signal CKV. He sets only this double clock period to "L", 
and is trying for a control signal CNT to intercept a polyphase signal for it. Combination differed [ the 
polyphase signal ] at the double clock period only for a moment, and since the electrical potential 
difference written in retention volume at this time is changed, this has prevented this fluctuation with 
the" control signal CNT. 

[0025] Video signals VI1 and VI2 are signals which change on the basis of the electrical potential 
difference COM of a counterelectrode, and have reversed the polarity for every frame further by the 
opposite phase mutually. 



[002fe] Start signal STA of the horizontal scanning circuit 3 shows the head of the scanning line. The 
horizontal scanning circuit 3 incorporates start signal STA to the timing of the standup of a clock signal 
CLK like the vertical-scanning circuit 4, and outputs the polyphase signals PH1-PHM. 
[0027] The sample circuit 2 samples video signals VI1 and VI2 in order to the timing of the phase signals 
PH1-PHM, and outputs luminance signals Vd1-VdM. 

[0028] Luminance signals Vd1~VdM are inputted into the pixel circuit 1 arranged in the shape of a 
matrix for every train. At this time, luminance signals Vd1-VdM are written in and held by retention 
volume 1b of the pixel circuit of the line chosen since only the MOS transistor of the pixel circuit 1 
chosen by the scan signals Vg1-VgN was an ON state. Since the electrical potential difference held to 
retention volume 1b is impressed to liquid crystal, a liquid crystal light valve can display the image 
according to video signals VI1 and VI2. 

[0029] Here, the charging current of retention volume 1b flows for the substrate feed terminal VSS 
through MOS transistorla of the MOS switch of a sample circuit, the 2nd signal line 12, and a pixel 
circuit, retention volume 1b, and the 3rd signal line 13 from a video signal VM. In order to make the 
charging time at this time quick, it is effective to make small the series resistance in the above- 
mentioned charge path, an inductance, and parasitic capacitance of wiring. 

[0030] The charge rate to retention volume 1b is explained to a detail. The electrical potential difference 
held to retention volume 1b changes with the cross talk noise by the scan signal and the luminance 
signal, the OFF state current of an MOS transistor, the leakage current by resistance of liquid crystal, 
etc. For this reason, a flicker arises in the image displayed that the hold time becomes long. Usually, in 
order to prevent this flicker, the period of start signal FST is set as 1 / 60 seconds. At this time, the 
sampling time Ts of the sample circuit 2 is shown by the outline degree type, when M and the vertical 
number of pixels are set to N for the horizontal number of pixels. 
[0031] 
[Equation 1] 

Ts=1/(MxNx60) — (several 1) 

This formula shows becoming short with about 50ns by 300,000 pixels required of a projection mold 
display to the sampling time being about 400ns in 40,000 pixels of the conventional number of pixels. 
[0032] In the conventional liquid crystal display using an MOS transistor, the 3rd signal line 13 was not 
formed specially, but it had become the structure using a silicon substrate or a diffusion layer as a 
current path. However, if a diffused resistor is also set to hundreds of ohms and the sheet resistance of 
this part sets the pitch of the pixel circuit of the liquid crystal light valve for a projection mold display to 
about 60 micrometers, resistance of a substrate feeder will become more than number 100kohm. For 
this reason, high-speed writing was impossible in the conventional substrate feeder. On the other hand, 
in this invention, a metal wiring layer is used for this substrate feeder (the 3rd signal line), and 
resistance of a substrate feeder is reduced to several 100 ohms so that it may mention later. 
[0033] Below, the scanning circuit which constitutes a liquid crystal light valve, and its actuation are 
explained. Drawing 3 shows the level of a liquid crystal light valve, and the configuration of a vertical- 
scanning circuit. This circuit consists of a D type flip-flop FF, an inverter INV, and a level-conversion 
circuit LS. These circuits constitute the shift register from M steps and a vertical-scanning circuit 
connecting [ a horizontal scanning circuit ] those with N stage, and FF to a serial. The level-conversion 
circuit LS was constituted from two NMOS transistors (MN1, MN2) which connected the source with 
two PMOS transistors (MP1, MP2) which connected the source to VDD at VSS, and the output of Flip- 
flop FF was made into the opposite phase with Inverter INV, and it has connected it to the gate of MP2 
while connecting with the gate of MP1. The gate of MN1 and MN2 is connected also to the drain of MN1 
and MP1 while connecting mutually. Furthermore, the drain of MN2 and MP2 is connected mutually, and 
this point is considered as the output PH of a scanning circuit (PV). By this configuration, when the 
output of FF is "H" (VDD), MP1 and MN2 serve as OFF, MP2 serves as ON, and an output PH (PV) 
serves as VDD. On the other hand, when the output of FF is "L" (GND), it becomes off [ MP1 and MN2 
/ ON and MP2 ], and an output PH (PV) serves as VSS. Thus, the level-conversion circuit LS has 



changed the signal of 0-VDD into the signal of VSS-VDD. 

[0034] Here, the level-conversion circuit LS consists of high proof-pressure CMOS transistors which 
operate with the power source of VDD(+5V)-VSS (-15V), and FF and INV consist of low proof-pressure 
CMOS transistors which operate with the power source of VDD(+5V)-0. 

[0035] Next, the device structure of the liquid crystal light valve of this invention is explained to a detail. 
[0036] Drawing 4 is the sectional view of the 1st example of this invention. The 1st substrate 100 with 
which' the liquid crystal light valve formed in one front face of a single-crystal-silicon plate the pixel 
circuit 1 which consists of retention volume 1b t reflectors, etc. which consisted of MOS transistorla 
which consisted of NMOS transistors of an enhancement type, and MOS capacity, It is filled up with 
liquid crystal 200 between the 2nd substrate 300 in which the counterelectrode 302 which consists of 
transparence electrical conducting materials, such as ITO (Indium-tin-oxide), was formed on one front 
face of the opposite substrate 301 which consists of; transparent ingredients, such as glass. The sample 
circuit 2 shown in drawing 1 , the horizontal scanning circuit s, the vertical-scanning circuit 4, and the 
AND gate 5 as well as the pixel circuit 1 are formed in the 1 st substrate front face. 
[0037] The single-crystal-silicon plate 111 with which the 1st substrate 100 formed in one frontH'ace 
side the field used as one electrode of source field [ which constitutes MOS transistor 1a ], drain field, 
and retention volume 1b, The polish recon layer 120 selectively formed on the single-crystal-silicon 
plate 111, The 1st insulating layer 130 formed on the polish recon layer 120, and the 1st metal layer 140 
which is formed on the 1st insulating layer 130, penetrates the 1st insulating layer 130, and contacts 
single-crystal-silicon plate 111 front face and the polish recon layer 120, It consists of the 2nd metal 
layer 160 formed, on the 2nd insulating layer 150 formed on the 1st metal layer, and the 2nd insulating 
layer. The 1st metal layer 140 and the 2nd metal layer 160 are formed of aluminum. 
[0038] The n-type-semiconductor layer 111 which the single-crystal-silicon plate 111 has the front 
face of a couple, and adjoins on the surface of one side, The p type semiconductor layer 112 which 
adjoins the front face and the n-type-semiconductor layer 1 1 1 of another side, Two or more pairs of n+ 
formed;so that it might extend in the p type semiconductor layer 112 from the front face of another side 
A field 113 and n+ It consists of two or more n fields 114 formed so that it might extend in the p type 
semiconductor layer 112 from the front face of another side in the part distant from the field 1 13. Two 
or more pairs of n+ The field 113 is established in the part (an alternate long and short dash line shows) 
which serves as a source field and a drain field of MOS transistor 1a, respectively, and serves as each 
unit pixel ais shown in drawing 5 the couple every. Moreover, two or more n fields 114 are established in 
the part which serves as one electrode of retention volume 1b, and serves as each unit pixel the piece 
every. 

[0039] The polish recon layer 120 is selectively formed through >the silicon oxide layer 115 on one front 
face of the single-crystal^-silicon plate 111. Specifically, it is n+ of a couple. It is formed on the p type 
semiconductor layer 112 exposed between fields 113 on the n fiejd 114 and the p type semiconductor, 
layer 1 1 2 of the near, and has the part 1 23 which constitutes a part of gate electrode of MOS transistor 
1a, and 1st signal line (scan signal line), and the part 124 used as the electrode of another side of 
retention volume 1b. Retention volume 1b is constituted by the silicon oxide layer 115 which intervened 
between the n field 114, the polish recon layer 124, and these. 

[0040] The 1st metal layer 140 formed on the 1st insulating layer 130 is divided into plurality by the slit 
144, and constitutes the wiring 141 which connects MOS transistor 1a and retention volume 1b, the 2nd 
signal line 142, and the 3rd signal line 143. Wiring 141 penetrates the contact hole 131 established in the 
1st insulating layer 130, and is n+ of a couple. In the polish recon layer 124, the 2nd signal line 142 
penetrates the contact hole 131 prepared at the 1st insulating layer 130 by on the other hand a field 
113 reaching, and it is n+ of a couple. It is in contact with another side of a field 113, respectively. 
Moreover, the 2nd signal line 142 penetrates the contact hole 131 established in the 1st insulating layer 
130, and is in contact also with the p type semiconductor layer 112. 

[0041] The 2nd metal layer 160 serves as a reflector, has the shape of each unit pixel and abbreviation 
isomorphism, and constitutes two or more pixel electrodes 161 separated by the slit 162 for every, pixel. 



' Although not indicated in drawing, the pixel electrode 161 is in contact with wiring 141 through the 
through hole 151 established in the 2nd insulating layer 150 (refer to drawing 7 ). Therefore, n+ of an 
MOS transistor A contact hole 131 and a through hole 151 connect with the pixel electrode 161 through 
wiring 141 on the other hand (source field) (refer to drawing 7 ), and the electrical potential difference of 
a field 113 given to the pixel electrode 161 is switched by MOS transistor 1a. 

[0042] Here, in order to reduce the irregularity of protection from light of MOS transistor 1a to the light 
irradiated by the liquid crystal light valve from the opposite substrate 300 side, and the front face of a 
pixel electrode, wiring 141 and the pixel electrode 161 are arranged so that both spacing of patterns may 
be made into min and the area may become large as much as possible. That is, the quantity of light 
which makes area of the 1st metal layer 140 and the slit between the pixel electrodes 161 as small as 
possible, and carries out incidence from these slits is lessened, and the protection-from-light 
effectiveness is improved. Moreover, the irregularity of the front face of the pixel electrode 161 which 
becomes both both making small irregularity on the 1st front face of an insulating layer formed of 
spreading etc. on it and irregularity of the 2nd metal layer front face further formed on it with a reflector 
is reduced by making small width of face of the slit 144 prepared in the 1st metal layer 140. Thereby, 
scattered reflection of the light irradiated by the liquid crystal light valve from the light source is not 
carried out with the pixel electrode 161, but since it is used effectively and projected by the screen, it 
can form a bright image. 

[0043] The 1 -pixel field is shown all over drawing. In this example, the horizontal direction and the 
perpendicular direction make magnitude of each pixel 64 micrometers of each using the 2-micrometer 
high prool^pressure process. 

[0044] Drawing 5 and drawing 6 show the planar structure of the various patterns formed in the 1st 
substrate 100. Drawing 5 shows the flat-surface pattern of diffusion layers, such as the diffusion layer 
113 of the MOS transistor formed in the front face of a silicon substrate 110, and the diffusion layer 1 14 
of retention volume, and the polish recon layer 120 formed on it. moreover — drawing 6 — drawing 5 — 
a pattern — a top — the — one — an insulating layer — 130 — and — the — two — an insulating 
layer — 150 — minding — forming — having had — the — one — a metal — a layer — 140 — and — 
the — two — a metal — a layer — 160 — a flat surface — a pattern — each — a metal — a layer — 
electric — connecting — a sake — the — one — an insulating layer — 130 — and — the — two — an 
insulating layer — 150 — forming — having had — a contact hole (CONT) — 131 — a through hole — 
( — TC — ) — 151 — a layout — a pattern — be shown . A contact hole 131 connects a diffusion layer 
or a polish recon layer, and the 1st metal layer, and a through hole 151 connects the 1st metal layer and 
the 2nd .metal layer, respectively. Above-mentioned drawing 4 shows the cross section which met the 
iy-IV line shown in drawing 5 . 

[0045] Two or more pixel electrodes (reflector) 161 of each other with which the wiring 141 formed in 
the 1st metal layer, the 2nd signal line 142, and the 3rd signal line 143 are formed in the 2nd metal layer 
of a slit 144 again are separated by the slit 162 formed in this layer. 

[0046]. The 1st signal line connects the polish recon layer 123 of an MOS transistor mutually by the 
metal layer 145 of the 1st signal line formed in the 1st metal layer, and is formed. Both connection is 
made through the contact hole 131 formed in the 1st insulator layer. 

[0047] The liquid crystal light valve of this invention is a reflective mold which reflects a powerful light 
irradiated from the opposite substrate 300 side with the pixel electrode 161, and is controlling the 
strength of this reflected light by the condition of liquid crystal 200. For example, if polymer distributed 
liquid crystal is used for liquid crystal 200, liquid crystal 200 will change with the electrical potential 
differences of the pixel electrode 161 from a dispersion condition to a transparence condition. For this 
reason, the reflection factor of each pixel is high when liquid crystal 200 is in a transparence condition, 
and it becomes low in a dispersion condition. This light valve shows the image by controlling the 
condition of this liquid crystal by the electrical potential difference of the pixel electrode 161. 
[00.48] Next, the protection from light to exposure light is explained. If light is irradiated by the pn 
junction section of a semi-conductor, a photocurrent will occur. It is the source polar zone of the 



diffusion layer 1 13 of an MOS transistor that this photocurrent poses a problem. If a photocurrent flows 
to this source polar zone, the electrical potential difference written in retention volume 1b will change, 
and a predetermined display image will no longer be obtained. For this reason, the light to the diffusion 
layer 113 of MOS transistor 1a is shaded in the 1st metal layer 140 and the 2nd metal layer 160. 
Especially the light that passes the inter-electrode slit 162 of the pixel electrode 161 as shown in 
drawing 4 and drawing 6 takes the wiring width of face of the 3rd signal line 143 sufficiently larger than 
an inter-electrode tooth space, and is shading by arranging this directly under an inter-electrode tooth 
space. 

[0049] Drawing 7 is the VII— VII cross-section structure in drawing 5 and drawing 6 , and looks at the 
source polar zone of MOS transistor la perpendicularly. The light which passes the inter-electrode slit 
162 of the pixel electrode 161 is shading by arranging so that the pixel electrode 161 and the 
corresponding wiring 141 may be made to protrude into the bottom of a slit 162. 

[0050] Drawing 8 is the VIII— VIII cross-section structure in drawing 5 and drawing 6 , and shows the slit 
section of the 1st metal layer 140. It is not shaded by this field by the 1st above-mentioned metal layer 
140 and the 2nd metal layer 160, either, but the part in which the slit 144 formed in the 1st metal layer 
and the slit 162 formed in the 2nd metal layer are passed, and direct light is irradiated by the front face 
of a silicon substrate 110 is contained. This direct light passes along the slit between each pattern of 
wiring 141, the 2nd signal line 142, and the 3rd signal line 143, and is irradiated by the n+ layer 116 under 
it. The connection between the diffusion layer 1 14 of retention volume and the 3rd signal line 143 is 
n[ in order to secure ohmic contact ]+. It is carried out through a layer 116. Exposure light is n+. It is 
changed into a photocurrent in the pn junction section of a layer 116 and the well layer 112 of p mold. 
As mentioned above, this p type of the well layer 112 and n+ Since both the layers 116 are connected 
to the 3rd signal line (substrate feeder) 143 and electric ppwer is supplied by the lowest electrical 
potential difference (VSS), through p mold well layer, the photocurrent generated in the pn junction 
section flows, and the 3rd signal line is consumed. Consequently, a photocurrent does not have 
degradation of image quality, even if it can hold to stability the diffusion layer 1 13 of an MOS transistor, 
and the electrical potential difference written in retention volume 1b and a powerful light is irradiated 
like a projection display, since it does not especially flow in a source field. 

[0051] Moreover, using the insulating layer of optical absorption nature for at least one layer in the 1st 
insulating layer 130 and the 2nd insulating layer 150 can also reduce a photocurrent. Colored polyimide 
etc. can be used for the insulating layer of this optical absorption nature. Furthermore, the layer which 
consists of a black ingredient is prepared in the front face and rear face of the aluminum layer which is 
the 1st metal layer, or the rear face of the aluminum layer which is the 2nd metal layer, and patternizing 
in the same configuration as each wiring layer can also reduce a photocurrent. Chrome oxide, tantalum 
oxide, etc. can be used for this black ingredient. Next, the charge rate to retention volume 1b is 
explained. As mentioned above, the 3rd signal line 143 is connected to the diffusion layer 114 of 
retention volume, and p mold well layer 112 for the 2nd sjgnal line 142 through the contact hole 131 to 
the drain field of the diffusion layer 113 of an MOS transistor again, respectively. According to such 
component structure, the current path when charging retention volume 1b serves as the 2nd signal-line 
142 -> MOS transistor 1a-> retention volume 1b-> 3rd signal line 143. The 2nd signal line 142 and 3rd 
signal line 143 are arranged so that it may be parallel mutually. Therefore, since the current which flows 
the 2nd signal line and 3rd signal line becomes the reverse sense mutually, the field which both wiring 
forms outside is negated mutually, and suits, and the inductance of wiring becomes small. Moreover, 
wiring resistance is reduced by having used the metal wiring layer for the 2nd signal line and 3rd signal 
line. By the above configurations, the impedance of the wiring section at the time of charge becomes 
small, and the writing of the video signal to retention volume is made as for it to a high speed. 
[0052] Next, other examples of the liquid crystal light valve of this invention are explained using drawing 
9 and drawing 10 . Differing from the example shown in drawing 4 - drawing 8 is the point of having 
prepared another protection-from-light layer between the pixel electrodes which make a metal layer a 
three-tiered structure and turn into wiring 141 and a reflector. However, the pattern of the diffusion 



layer of a pixel circuit and a polish recon layer shown in drawing 5 is the same as a front example. 
[0053] Drawing 9 is the sectional view of the liquid crystal light valve of this example. In this example, 
the 2nd metal layer which formed the protection-from-light layer 163 and the bipolar electrode 164 
through the 1st insulating layer 150 on the 1st metal layer 140 in which the 2nd signal line 142, the 3rd 
signal line 143, and wiring 141 were formed was prepared, and the pixel electrode (reflector) 181 is 
further formed through the 2nd insulating layer 170 on it. The protectionHrom-light layer 163 and a 
bipolar electrode 164 are slits 162, and pixel electrodes are mutually separated to the slit 182. the 
source field of the diffusion layer 113 of an MOS transistor — in a through hole 171, a bipolar electrode 
164 and a bipolar electrode 164 are connected with the pixel electrode 181 for wiring 141 and wiring 141 
by the through hole 131 by the through hole 151, respectively. The electrical potential difference given 
to a pixel electrode is switched by MOS transistor 1a. 

[0054] Drawing 10 shows the planar structure of each pattern in the 1st metal layer 140, the 2nd metal 
layer 160, and the 3rd metal layer 180. Drawing 9 is an IX-IX sectional view in drawing 10 . 
[0055] The light which carries out incidence from the inter-electrode slit 182 of the pixel electrode 181 
formed in the 3rd metal layer 180 of the maximum upper layer is thoroughly intercepted in the 
protection-fromHight layer 163 formed in the 2nd metal layer 160 so that drawing 9 and drawing 1 0 may 
show. That is, since it shifts and the slit 162 formed in the slit 182 and the 2nd metal layer 160 which 
were formed in the 3rd metal layer 180 is arranged, without overlapping mutually when it sees from the 
opposite substrate 300 side, it is reflected in either the 3rd metal layer or the 2nd metal layer, and the 
light which carried out incidence from the 2nd substrate 300 side does not reach a silicon substrate 110. 
[0056] As mentioned above, at this example, the light which carries out incidence from a 2nd substrate 
side was intercepted in the 2nd metal layer and the 3rd metal layer which were prepared in the upper 
layer of the 1st substrate. What is necessary is to be able to shift so that there may be nothing about 
the slit section formed in each of the 1st metal layer, the 2nd metal layer, and the 3rd metal layer 
overlapping mutually, and just to arrange, in order to prevent that incident light reaches a silicon 
substrate. 

[0057] Moreover, in the configuration of drawing 9 and drawing 10 , using the insulating layer of optical 
absorption nature for at least one layer in the 1st insulating layer 130, the 2nd insulating layer 150, and 
the 3rd insulating layer 170 can also reduce a photocurrent. Colored polyimide etc. can be used for the 
insulating layer of this optical absorption nature. Furthermore, the layer of a black ingredient is prepared 
in the rear face of at least one layer or front face of the 1st metal layer 140, the 2nd metal layer 160, 
and the 3rd metal layer 180, and patternizing in the same configuration as each metal layer can also 
reduce a photocurrent. Chrome oxide, tantalum oxide, etc. can be used for this black ingredient. 
[0058] Next, mounting of the liquid crystal light valve of this invention is explained. Drawing 1 1 and 
drawing 12 show an example of the planar structure of a liquid crystal light valve, and cross-section 
structure mounted on the ceramic substrate. 

[0059] The 1st substrate 100 in which the pixel circuit, the horizontal scanning circuit, the vertical- 
scanning circuit, etc. were formed on the front face of the above-mentioned single crystal silicon 
substrate turns the circuit section up, and pastes it up on a ceramic substrate 500 with a conductive 
paste. Liquid crystal 200 is pinched between the 1st substrate 100 and the 2nd substrate 300 which 
countered with this and was formed. The seal of the liquid crystal 200 is carried out by the sealant 510 
prepared in the periphery, and it is protected from the humidity of the external world etc. 
[0060] The signal terminal prepared in the periphery of the 1st substrate is connected with the circuit 
pattern formed on the ceramic substrate by wire bonding. Moreover, the conductive paste 530 is used 
for connection between the counterelectrode 302 prepared in the front face of the 2nd substrate 300, 
and the circuit pattern on a ceramic substrate. The wire bonding location on the 1st substrate is made 
into the upper edge part and the left part section of this substrate as shown in drawing 1 1 , and the 
contact location with the counterelectrode on the 2nd front face of a substrate is made into the right- 
hand-side section. Distance of each substrate and the wire bonding section can be made small by 
making a wire bonding location into two or less sides. 



[OOCh] Solder 540 connects with the circuit pattern of a ceramic substrate 500, and a flexible printed 
circuit board 550 supplies the control signal of a liquid crystal light valve with it. 

[0062] Drawing 13 shows the configuration of the projection mold display which applied the liquid crystal 
light valve of this invention. This projection mold display consists of the light source 700, the 1st lens 
710, a mirror 720, the 2nd lens 730, a liquid crystal light vajye 740, a projector lens 750, and a screen 
760. The light from the light source 700 is condensed by the location of a mirror 720 with the 1st lens 
710. This light is made into parallel light with the 1st lens 730, and is irradiated by the liquid crystal light 
valve 740. In a liquid crystal light valve, it controls by the electrical potential difference which impresses 
the reflective condition of the irradiated light to each liquid crystal pixel, amplification projection of the 
reflected light from a liquid crystal light valve is carried out through the 1st lens 730 and projector lens 
750 at a screen 760, and an image is formed. 

[0063] Moreover, the flux of light from the light source can be decomposed into the three flux of lights 
of light in three primary colors, a liquid crystal light valve can be prepared to each flux of light, and the 
projection mold display of color display can be obtained by compounding again and carrying out 
amplification projection of the reflected light from three liquid crystal light valves. Decomposition to the 
three primary colors of light and composition of the reflected light from three liquid crystal light valves 
can be simultaneously performed using a dichroic mirror. 

[0064] As mentioned above, although the liquid crystal light valve using a single crystal silicon substrate 
and the projection mold display using this were explained, it cannot be overemphasized that it is possible 
even if this invention uses the substrate and compound semiconductor substrate which formed the 
semi-conductor layer on the insulating substrate instead of. [ a single crystal silicon substrate ] 
[0065] 

[Effect of the Invention] In the projection mold display using the liquid crystal light valve and it using 
semi-conductor substrates, such as silicon which formed active elements, such as an MOS transistor, 
according to this invention The semi-conductor front face of the pixel circuit section is shaded in two or 
more protectionHrom-light layers, such as a signal line, a pixel electrode, etc. by the metal wiring layer. 
Since the light which furthermore cannot shade with a signal line, a pixel electrode, etc. by the metal 
wiring layer has been arranged so that the diffusion layer of the semi-conductor substrate linked to a 
reference potential may irradiate, the photocurrent which flows to the active element of the pixel circuit 
section can be reduced substantially. Furthermore, since metal wiring was used for the signal line and 
substrate feeder which supply a video signal to each pixel and these have been mutually arranged to 
parallel, the impedance of a signal line can be reduced and the writing of the signal to a pixel is made to 
a high sp.eed. A liquid crystal light valve applicable to a high definition projection mold display by 
whenever [ luminosity ] and the projection mold display using this are realizable these results. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the circuitry of a liquid crystal light valve. 

[Drawing 2] It is the timing chart which shows actuation of a liquid crystal light valve. 

[Drawing 3] It is drawing showing the detail circuit of the scanning circuit which constitutes a liquid 

crystal light valve. . . 

[Drawing 4] It is a sectional view ( drawing 5 , IV-IV sectional view of drawing 6 ) in one example of the 
liquid crystal light valve of this invention. 

[Drawing 5] It is the layout pattern of the diffusion layer of the pixel circuit in one example of the liquid 
crystal light valve of this invention, and a polish recon layer. 

[Drawing 6] It is the layout pattern of the 1st metal layer of the pixel circuit in one example of the liquid 

crystal light valve of this invention, and the 2nd metal layer. 

[Drawing 7] They are drawing 5 and the VII— VII sectional view of drawing 6 . 

[Drawing 8] They are drawing 5 and the VIII— VIII sectional view of drawing 6 . 

[Drawing 9] It is a sectional view (IX-IX sectional view of drawing 10 ) in other examples of the liquid 
crystal light valve of this invention. 

[Drawing 10] It is the layout pattern of the 1st metal layer of the pixel circuit in other examples of the 
liquid crystal light valve of this invention, the 2nd metal layer, and the 3rd metal layer. 
[Drawing 11] It is drawing showing the planar structure of the liquid crystal light valve mounted on the 
ceramic substrate. 

[Drawing 12] It is drawing showing the cross-section structure of the liquid crystal light valve mounted 
on the ceramic substrate. 

[Drawing 13] It is drawing showing the configuration of the projection mold display which applied the 
liquid crystal light valve. 
[Description of Notations] 

1 [ — Liquid crystal capacity, ] — A pixel circuit, 1a — An MOS transistor, 1b — Retention volume, 1c 

2 [ — AND gate, ] — A sample circuit, 3 — A horizontal scanning circuit, 4 — A vertical-scanning 
circuit, 5 6 7 [ — Polish recon layer, ] — A protection-from-light layer, 100 — The 1st substrate, 110 - 

- A silicon substrate, 120 130 [ — The 2nd metal layer, 170 / — The 3rd insulating layer, 180 / — The 
3rd metal layer, 200 / — Liquid crystal, 300 / — The 2nd substrate. ] — The 1st insulating layer, 140 - 

- The 1st metal layer, 150 — The 2nd insulating layer, 160 
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%C<DMXN\ZlMk LT6 4 0 X 4 8 OtfcS, r©M 
OS 1-7^^.^ 1 a«y- MUSf-tt^ 1 ©{§■£# 1 
l^ltttiffVgl~V g N^ KWVlffilC 
ttJR2©«-&«H 2^Ut«SitVd l~VdM 

» s -&ity-*Wi&Ki-ti%ft?&ai b(D— xtD&mRif 

Sr^UTS*«BE*i»&mi-5«BEVSS^«iR$ix-C^ 

[00 2 0] *¥*aEIS»3H\ y n ;yy{f-§-CLKi 
hlf-i-S T ASrA^J LTMtaw^m-f-P H 1 ~ 
PHMSrm^i-S« ty/;«2(iMOS7^5'ff 
i^U MOSM yf-toV*- h«S»±ai*(B*PH 1 
A>f,PHMt, MOS*^y^©Kwf >"S®fi®4© 
S^5»IIf V I lXfiVI 2i««Ut, MOSX 

^ yf©y-^SffitW$fSfv d 1 h v d M*mt) 

20 -rs. 

[0 0 2 1 ] SS^3lE@M4(i, ^ns/^ff^-CKVi 
— hfg-g-F S TSrATJ LTNfBW^fBff #P V 1 ~ 
P VNSrlti^bTV^o AND^ — f 5 (i > #ti(g#P 
Vl~PVNi:l«tfCNT*A*U *38E«*V g 
l~VgN$rttl^i-5„ 

[00 2 2] tK^^^IU^ 3 2; f-^tTVHeJgg 2 ttjgftS 
6T% *fcftE*^@Eg4 t ANDY- h 5 «ig7t«7 

30 [002 3] EA±©J:5fc«J«Lfctt69'f h/Vi':/© 
tbf^Sr, 02K:^1-*-fS >-y*^- h£ffli^T3ft9H- 

vy-C'^^-hm-i-FSTSrlJ?)^, #tB{f#PVl 

-pvNSrm^-rso ANDy-h5«, &mn%rpv 
Sft^-vg l-vgNfcffi^-f-So 

40 lC*E-r-5)lii*7feS©^fttCNTSr "H" Ic-f-^^t 
■C, ilMfVg l~VgNS:#tB(S-§-PV 1~PVN 

[00 24] 2 7^^fe^^i-S2.7-YV|Sl^F 

jfe^co^-g-fi, ^ n 3/ ^fs^rC K V(c 2'{@ii^>'«/U^cD 
y^/i,^ n-y ^■Sr«ffli-5;"«»«#CN-Tf4i©^ 

b K u^5, r*u±#fflff-s§-2 5 y*y/vy n y y»ra»c: 

so 5i * Hfc«Ea^»1"5 <0 t?*JP{f -§- C N T XZ <Dm tb 



nmW- 6-1 94690 



(5) 



SrB&ltLTV**. * 

[0025] ii. v i 2ii, ttfamm<v9, 

JECOM*X»fc*'ffc-r5«*"Cfc9. -t©ffittttS^ 

[ 0 0 2 6 ] 7k s P£SlHl8§3 O^^- MS#S T AH* 
^EHo^aBSr^LTV^. zK^TfegESS 3 »1, SB?** 

l-PHMSrtil^i-So 

[0 0 2 7] iJ-vy/V|H]S§2 Ii, Sfctttfll-S-V II, VI 10 

y^U »SISfVdl~VdM?rlliM5. 
[0 0 2 8] SHIfVd l~VdMll, -7hD^^t 

t, ilSll^v g l—VgN-e^i^^tbfcSi^lHisgico 
mos h 7 y-^ ^fi(«5ty»©x«S^fcfT 

©BSltlII!&©f!M** * 1 b fc«Kfi-5§-V d 1 ~VdM^ 

BM&m^-V I 1, V I 2fc£Cfc?fc&«:*^-<?#5. *2o 
Ts = l/ (MXNX60)' 

iB*-eH* < J4 0 0 n sTfc.3©U:*tU ISItSf* -f ^ ^ 
KCS*$^53 0II$tllif55 Ons 

[0032] mos h7y^!?S:ffiv^fctt*ffiiaf 
^T-Wtli, SB 3 (Dm^mi 3Sr»B'JfcttR»fC*J 

i, »K««l!l©«ttfi»10 0kO#±ifc5. -© 

<Dm.tn.*& 1 0 0 Q 1X^5. 
[0 0 3 3] ofC; «ft9^>-/<^S:«^5*« ■■ 
BBS ^©ftmco^Ttftfll-So 0 311, m&^J 

5. rwlslSSH, D^^©7!)'^'7Dy^FF, "o 
•^y/WI NV, l^A'^&IalE&L Sd>P>*8j&£;h<T 

@S§a 5 Nfa:fc K> , F F SrK?iJ^^"t"5 r £ t?v'7 H< . 

&i»j£L-cv>ao w</vgEifeie]gSL sii, y-x 

SrVDD(w^L-fc2fS©PMOS b7^^ (MP* 
1 , MP 2) h y — ^SrVS StSBlS6b.-fc2flONMO' 
S F7^^ (MN1 , MN2) -Cflt/*U 7^7" 
• 7D j/^FFWttlTjHMP 1 ©^— MCS#c1-£i t 
^ I NVT^tat-UTMP 2<Dtf— hi- 
giLtl^. MN 1 tMN?^- HiEW-^-fr so 



[0 0 2 9] ^^T?, 1 b ©*«««tttt, 

ff-5§-V I 1 ^.felT->'7*/V[HlS&cDM0S^.-l' s^, ^2©{f 
*»l-2. Ii@S©MOSh7y^?la, 
lib, ^3<D§fil 3 4IotS«l&l^VSS 

[0 0 3 0] b^o*ma*»wOV^-CB«IK: 
1 b Id/Jx— /V K LfcUffifi, jfe*m 

* cd3- 7®9fc, • $?f&©i£W- J: * y -^ffiiftft 

^©fc*, *-/wK«FIWis*<*ai. 

SrKlk-tTSfc*, **-h«*FST©JWWr±l/6 0 

fsHciSfjesHS. :©tt, •y-xy°/KHiBS2w-y->'7 p y 

[00 3 1]., . 
l'»l] 

(*1) 

Stitt, MN1 tMP KD,KWy|it)«t5o 
MN2i:MP2 0KK>'S:B«^U - 
O^Sr*3£HlK^a*PH (PV) t Utv^ e r.tf>#* 
/&|Cj;oT, FF^IU** "H"; (VDD) Ot#, M 
PltMN2#*7 1 MP2»yt3fc9s ffl^PH 
'(PV) ttVDDtftSo FF(DW "L m 

(GND) MPltMN2ttty, MP2ttt 

7t^9, m*PH (P V). fiVS St45o" r<£>1*fc 
LT l/^I@ilL S fi 0 - V D D Off & V S S - 
VDD(OfS-S-^gE«iUTV^5o 

[0 0 3 4] U^C/V^IUSSL SttVDD ( + 

5 V) -VS S (- 1 5 V) <DWMX*W} ft-fZM^i&CM 
OSh7^K*^ FFtlNVftVDD 

(+5V), --'OOttltlllfftSfiBECMOS 

[0 0 3 5] #CK> #«W<Bra»9< 

[0036] mA\±^m<omi<DmMm(ommmx*-h 

SHfcMOSfy^^la, MO S«4-CfllJ5feSix 

ttlSr«?riEUfc«l<0*«10 0i:. *T9^*if©a» 
jfett^^fe^S^SSa 0 1 <7>— *o*ffifc I TO 

(Indium— tin— ox 
|fi)®@3 p 2Sr«fiKUfc«2©K«3 0 0i©f«S 
2.0 0Sr^«b^t>©-C*>2.o il »w^-f-y->'^ , /Hfi]SS> 
2, TK^jfeSE-ElK 3 Stt*aclHlSS4SO t AND'7 i - h 
5 tPfSllHlBS 1 tl^P<Il©SSSBI^$iv?i. 
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[0 0 3 7] Hi (D&M 100ft — ^CO^ffiftiJlCMO 
Sh5y^lati«t5J'-^Wi. KW-fJK 
J&RtffiM$£fil bco-#com®tft5fS^£ffMLfc 

ifMSftvy a^tEl 1 1 t\ li^yayfti 1 1± 
\z.mim^j&z*y>T^ y v y a 1 2 o i , 

y n V® 1 2 0 ±.\ZM&£tltcf$ 1 ontM 1 3 o t , 
H 1 <0&*fi 13 0 ±fcJ&fc£*bSI 1 cO^Uti! 1 3 0 £ 

II 20fc3^^ hnii'^JSii 40i, Hi 

<D&mf§±.tete&£tiitm2<Dtmmi 5 ot. H2<o 

tv^.'firo^ll 1 4 0&tfilS2<D£JMi l 6 Ofi 

[0 0 3 8] U ay*i 1 1 fi, — Jto*ffiS: 

tU '— *©*BBfc»«rt-5 nSff#Jg lilt, 

^osii nSffM i 1 1 t^mstn pi*«ft 
iii2t, m&commfrb pS*«*i i 1 2.1^^31 

XfiZ J:5^J*$tbfc«^MOn+ ffgi 1 3 t, n + 
fH^El 1 3*»felBixfcfii'BfK:*iV^-Cte*o*ffi*»fepa 
l 1 2rtfc3Etf3J:5fc^ifc£*tfc*Rfl©n 

1 3 fi^H-e^MO S h7V^^ 1 a©y-^sis • 

V^5o' *MWB©n«ttl 1 4f±^^*l bO- 

#com*£ift5t>cOT% #¥ttHJ|li:*'<&«JffcHB1" 

[0039] # y v y a >-gi 2 0 tt^s^ 

111 co— ^co^ffiitcSHfcv-y 3^1115 Sr^-LT 
WMI«$^T^5„ AiWSfctt, -*tC0n + 
HSIBJfcaa-t-SpSiNHWi'l 12i. n«*l 1 4 

RTfzvi&mvpm^wmi 1 2±c»*sft, mo 

S h 7 1 a coy- hBffi^H 1 (*SE 

cO-gBSr«^;i-5g|5^1 23i, fiM981:l b 

*ib«, n^i i 4 t'zKy vy 3yfi24St;:n 
fecoFflic^^tvfcSf'fLvy = v,!i l'sfcio-cflWS 

[0 0 40] ftlOfftRJBl 3 0±(C^$tu/cHlcO 

l 4 ote, ^ y s/ M 4 4 trior ttftfl£*HN 
£*K MOS 1 a b&ft®Ml b tSrgfSc 

14 1, H 2 <0<f-§-j® 14 2,' H 3 co{f *» 1 
4 3 fcfcjfcUCV**. Sa^ 1 4 1 ttH 1 3 0 

\Z.WLV1t^>'?? h*-/H 3 1 £SjiLT-*fC0n + 
fiS^c 113 <D—JjRXfitf y •> y 3 >Jf 1 2 4 fc, H 2 CO 

«#» 1 4 2"wh i oymma 1 30 3>^k 

>H 3 1 SrHil tT-Mc0n+ fglfc 1 1 3COM* 
-tiv^Jxa ^ hUTl^S. H 2 (Off 

14 2IJI 1 C0*fe^e 1 3 0 KKttfca V* ^ h*— /V 
1 3 1 *jraUTp®¥#ffJi 1 1 2Cb = >^^ h b 



(6) 

it? 

[0 04 1] W>2 <D&MM 1 6 0 ttS^mUt ft 5 tco 

l 6 2KJ;-o-C^(i**tfc*lfefl©IB*WBl 6 1 
J&L-CV^S. BfcttEfcL-C^fcV^ Sitil 6 1 
(iH 2 CO^S 15 0 IcKttfc^^-*— A' 15 1^ 
LTBKll 4 1 i^y^r^ hUTV^ (IH7#$.) „ ft 
oT, MOSh7>'v f 7!i'On+ 1 1 3 CO— # 

(y— ;*£RJ$) h*-;n 3 lW^- 

io /H 5 1 Kt. <0tmi 4 1 Sr^LTpj^SUl 6 1 

tc«at$ix (H7#n8) ; a^m^i 6 1 

SrMOS h7V^^ 1 a t±oT^^ s^V^I"^ 

[0042] seai 4 i tmmwsi-6 

7t(C*l-t-5'MOS h7^^ 1 aCOig>ti, PiSiUS 
cO*ffi(DDaiaSr<S^i-5fci0, >ffl±<Dfflm 

*&'h\zvx*<Dffimmt)*2<tez>£ o win 

UCV*S. -rft^ibs HicO&JgJf 1 4 o&tmxwti 
l 6 l raco* y v Ko®M*r-t?*5«»t/h* < U m 
20 e,;* y s/ hd^Alt-r57t*Sr / >ft< bra3fe»*Sri6i 
±u-cv^<5. Hico^jgei 4 0tc^;»tfc^y 
Kl 4 4coffiSr/h$<i-5r.fclcJ;t), to±l:l*4 
t*iC«t oT^^^SH 1 co^S^fficOBDfi, HJJl* 

t#(dSltmili:ft5®^«® 1 6 1 co*fficoDa 

6>j»»$ixfc3ta:iBiii«ai 6 i r-asit^H-r, . 

so [0 0 4 3] |2|tfitrfS— ®^COM^* 5 ^$HX^S, * 
HJfiM-Ctt, 2 /imC0S»flE7'o^r^.S^ffl^^ > £HSico 
*#*Sr*¥*l6l, *E*lRlit>»=-t*b-e*b6 4/imfc 

[0044] [35 .RtfEl 6 tt, H 1 cog& 1 0 0 

$^fc#a/N*^-vco^ffi*3t&^-t- 0 ®5tt, v-y 3 

^S«l 1 OcO^ffiK^j&LfcMOS hvVv'^^cofe 
tlH3, ^Sftcottice 1 l^ftifcottfUf, A 
Xfi*<0±.izr*!&l-fc#V*sl) = y|12 Oco^ffi^^- 
>-£^-f- 0 *'fc, BI6ttlll5CO^^ — VC0±{CH1 C0*fe 

40 (Mil 3 OAVS(2<ol61Ml 50^ UtMSHfc 
Hi CO-^MS 14 OS.U 5 H2CO^JSS 1 6 0co¥ffi^* 

1 3 OftO«#2©*ft«Jl'l SOfc^^Hfc^^^;? h 
(CONT) 1 3 1, (TO 1 5 1C0 

ttfiXli^y =^Si:Hlco^||®=Sr, Sfc^/w 
l 5 1 f4H 1 co&SS t H 2 co^JggSr ^ix-t* 
axfiHJfrfS. WJfi©H4tt % H5»c*i-iv-iva»cfBo 

so [0045] hi o&mmxBf&ztiz&m 1 4 1 , h 
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2 ©«*» 14 2, ft 3 ©fg-WR 143tt^yyH4 
4{C«toT, ^2^JRS-C*^$tu5^0® 
(MMWIS) .1 6 1 l±W*Ky(Jj***b*i^ V-yb 
1 6 2^io-CSV^C^Pi$^TV^o 
[0 0 4 6] JSlOfi«|llt MOS h?^^^ 

y->y3yli23t> -fti©&J|Jii?7i2jfc£;ix3fti 

©<f -§-i6l<D^JSggB 1 4 5T?SVH^iggL-T^$tl 
5. iP5*©SN*H:, ftl ©IMMHc^rtStbfca^* 

[0 0 4 7]'. #388 ©SMI 9 << h^/V^tt, MftStS3 w 

oowa»feJ!Mt3;h,s»*fc#&HiJlMi*i 6 i"<?EJt 

M200 f±*SL««ad^a.W«l«l-*fl: , ^5. ^©fc 
©, g-ffimofcttmi. ^2 0 oasSP:W»©££ ; K 
iSS<, 1fcSUfc*©fc*fc<6<*5. h/M^tt, 
r.w?KA«)^ie4rBiSmffii 6 1 ©«jBE-csup-*-2> r. t 

[0048] mM^tKM-r^m^^^xvLmir 20 
•^^©iilkii.i 3©y— *®egB-efc5„ -©y- 

<Dtc£>* MO S \>^1/*J?*9 1 a.©ftfcfWB 1 1 3^©3t 
£ft 1 ©&JRJ1 140tf2 ©&JRJ1 16 0 "Ciffift LT 
i/>-5. EH&UMHeKTKf-J;?^ WSSSffil 6 

1 romaiffl* y y M 6 2 SrSBB-rajfctt, ft3©ff# 
itS 1-4 3cDga^*B^«®W^' < -^<t^+^< * 30 

VS.. 

[0 0 4 9] El 7 HHI 5, H6t*Slt5VII-VII»fBB* 
3g-C\ MOS h^yv'^^ i a.^y—^-M^U^SU^ 
fa\z.fLfch'<DXhZ>> mMWMl 6 1 (DmMffl* V v V 

i62Sriii§-rs3ti±. is*m*i 6 1 t^bfcga^i 

[0 0 5 0] EI8teE]5, @6^*5ttSVIII-VIII»fffi 
fllag-efc?), ftl©&JRSl 40©^!) s> hgESrSW-o w 
r©Ht£lC»i±iE©gSl ©&JSJ1 1 4 0X012©^! 

ii 1 6 o\z£oxkMytz*i-r, mi<o&fc!§teM&& 

M 6 2 Srili® LtVlJa vStg 110 ©^ffiKHtgtft 
#IIMt *ix5 *vcv* 5. 

1'4 I, •» 2 Oflt*» 1 4 2 ,' »3 1 4 aofr 

— y h&iitK *©T«n+I:l 1 6tC 
HtlAt &#§S©S£1tWg 1 l-4;iS3 ©«■§■* 1 
43i ©tftttt, b S fcfe- ' 

n+.Jf 116 ZfrUXftfrtlZo. BMt*»±n+ S 1- 1 6> so 



12 

t plro^M 1 1 2©p n|ft^-»-e3t*W-aS»S 
^,5. ±£B©<fc5^ iOpSO?*** 1 1 2 k n + 
Jl 1. 1 6 3 ©{S-g-» (£t5*&®&) H3l:tl 

WLZfr. STtemffi (VSS) lc^mSJxTV^©-e, 
p n.9te»-e»£Lfc3te*flH±, pM^^/^SriitT 

mos VyfVxtott&Mi l 3, 

[0 0 5 1 ] Sfc, £l©£ftJfl.l 3 0 £f|2©«fe*iJl 
1 5 0© 5 *>'>*< 1 1 lJffc#Rtttt©telWi$:fllV % 

111 ©&JRJ§^fc3T/V5 = 9i>.Ji©*ffi J $ , £S, Xtt 

lei, ® 2 ©ff-g-itS 14 2 fiMO Sh7 y*Sx? (DWMm 
1 130KW 3 ©{&■§•« 1 4 3 fi^ 

»^*©fe»Sl 1 4»tJ«pa!^*A'Jil 1 2ic^rH^r* 
ix=i>-^^ h*-/n 3 1 Sr^UtTSl^SixTV^o - 

© «t 5 **^«site J: 9 , i b Kfts-rs t # 

©««IBRBStt*2.©««lftl 4 2^MOS 

1 a HSW^i 1 b -1 3 ©(If i 1 4 3 i )i 5, 3! 2 

©m^i 4 2tf 3©fff«i 4 3(*. S^tcffii: 
^sipi-iaesix-c^-s, ^t, ^2©m-i-iiSi^ 

©-f v^y^>-^d5/hS<^*. -Sfc, ^2©ft#^t 
jH 3 ©ff -f-iftt^JRiaiSftJi Srffl v^fc r i: TJIBIR^^ 

j»§i5©-f^t°- ; ?'V^^/hS<^ , 9> »»«*^©!Wft 

[o o 5 2 ] in 9, aio&fflv^#sw®(M 

R»tTV^5^5-C*>5. fcfc'L, El 5 (C^i-iS^tHlSg©© 

»ii i y v- y.^ vii©/-?^.— >-(iHu©nss0ii ^ pi u-"c 

[0 0 5 3] El 9 tt*HJfe09©^S v-T h/^v^©»fB5 

a-e*>a..-**it«"<?tti JB2©«*»i4 2, ^3© 

(t#H-r 4 3 SaiiS 1 4 : 1 £7l£fi5c 1 ©^SS 1 4- 

0 (D±.\zm 1 ©^® 150^ \^xmx.m 1 6 3 rx? 

^©±(c^ 2 omul-* 7 0 §r^- Lxmrnrnm (stt«- - 
«• 1 8 i£f§:ii"C^"5„ iijteB i6 3i t ft^ms 1. 6 
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4 fi* y y M 6 2 1?, ^fc®*mHISl±tt^ M 

til 1 3©V- ^i^fi^A— /W 3 lldJloT 
Bd^ 141i, IBM 14 1 /V- 15 ltio 

"C^KI®® l'64i, -t LT'f'WmS 16 4 
-/H 7 lKUloTWSfHHl 8 1 h^fl^ft&WlZfo 
5„ lf*m^4-^?>^5mflE»i. MOS Yy>is** 

[0054] ElOfifll <0&JRjf 14 0, ^ 2 <D&M 
Si 6 0&tfgS3<D&JSJf 1 8 O^fcttS^^-V© 
¥ffi#?5fSr^'t- 0 BI9HEI1 0^*3it5IX-IX8fffilH-e 

[0 0 5 511219, [211 Oti^bftfr* ± 51-, ill© 

^ 3 <D&mm 180 -e^^KfcWsgmffi isi <Dnm 

V S/M 8 2 /S^AItl-Sfttef? 2 1 6 0 

ti\*imm3 o oim*b&tcm&. $83(D&mm 1 8 

Oi-^^Hfc^y y M 8 2RXfM2<D&mmieo\C 
Bl&&*itcx y s' K 1 6 2»i2^'Jc^— /^y s/^-f-S 
r t/£<T^TSEe^tVTV^SO-C N Jg2©g«3 0 0 
fiiJ^fe-AW L-fc)tf±B 3 ©&MJI*fc.ttJg 2 (D&MJf © 
^TH^T'Klt^axT^y = VStgl 1 OUltePJigLft 

[00 56] £t-h© £ 5 fc, *j^m^-e(±^ 2 ©SStfUJ 
*^AW-T5^;Sr» 1 oatgW±S{-sS:ftfc® 2 

SXt/^3©^JSS©^^tttC^$^S^y s/ h«B 

[0 0 5 7] £fc, 1219, El 1 0CD«J&tC*i^T, ^1 

<^iffei^si3o, %2<Dmmmiso, ®3©^si7 
txhftm,x*omx2 ^<Dytm^<oMm^ 

1 <0&miB 14 0, ^2 O^JRS 160, $&3 <D&M,m 

18 0 ©/>&< 1 1 1 mommjut&mzm&tt&vm 
Srts:»t, #^itlsi-w^^^^-^k-r?.ri^ 

[0 0 5 8] *^PJ(DfSf B 7^ ^^©H^IC 

o^-ttft^i-5o 1211 1 iEll 2(4"fe7 5: y?mm±.\z. 

[0 0 5 9] hU^<o*^^ -> y 3 >-S«c>*®t-iij*(H) 

tK^^iuk. si^sieisg^t'^^bfc^io 

S«10 0fi, @^g|5^±l-LT^fl;14^-^ ht?ir7 
5 -y?mm5 0 0Klg*£ix5 o ^l©ISl00i, 

^ titMfa Lx&vtim 2 wsts 3 o o t (Dm\z&m& 

2 0 0 *m#f-r 5c JSfs 2 0 0 fi^OJ^jaglHCfgttfciy 



— A4t5 1 0iCj;oX->— ^©S^^i'^fe. 

[0,060] 11 roStgcoJlfflgB^lgJt fcfS-i-ffi^fi, 
7 ^ # yy y fX** y 5 y ? mm±\zmf& U tztem'* 
9-ytim.ZhZ> a £fc, fS2©g&3 0 OCDSffitC 

ts:«tf^^m^3 0 2 tt7~; s/>s«±<oge^^- 

V^cD^Kf^l;^-;* K 5 3 O^ffl^T^So HI 

1 (DSSldy^tJKvfv^ftfliv Ell ltc^-TJ; 
9K|i3g&©±ffllH5<>:;£>2g|5i: U Sg2©£«^B©*|- 

[0061] z/.u^y/K/yvhXSs 5 o tineas 

40l:iott75y^Sfi5 0 OOia^^^-Vi:^ 
[0 0 6 2] Ell 3itt&W<Dm£ky'< h;</i'-7$:T&J% 
^"H'fi, 3tHS7 0 0, f iouyX7i0, ^7-7 

2 0, ^2©l/yX7 30, flSS^rl' h/W^7 4 0, 
20 g#tU>-X7 5 0, ^.^ y— V7 6'0T-^$tu5o >t 

17 0 0/4^©7tl±^l C7^U-VX7 1 0T*5 7-720© 

<4et-ii7fc$H5o rro*iiIi«uyX7 3 0t*W 
7tt^H, h^^7 4 0f;-:$iSt£;h,3„ 

\zma-r smff t <t o timp l , «a 7 ■< t> t> 

cD^ltftSrlgKCil/VX? 3 0 tg»i^yX7 5 0 Sr^l" 
LT, 7.^ !)-V7 6 0^ffi7cS^LTiii^Sr^J*-r 
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